Endoplasmic reticulum stress-mediated apoptosis in imatinib-resistant leukemic K562-r cells triggered by AMN107 combined with arsenic trioxide.
The first tyrosine kinase inhibitor (TKI) imatinib mesylate (imatinib) targets the kinase domain of BCR-ABL and induces apoptosis in newly diagnosed chronic myeloid leukaemia (CML). However, resistant and relapse are common problems in imatinib-treated patients. Although second-generation TKI such as AMN107 appears to improve the treatment of CML, TKI resistance and relapse are also frequently occurred in the patients. To test whether arsenic trioxide (ATO) could potentiate the efficacy of AMN107 in imatinib-resistant cells, we conducted a series of assays in TKI-resistant K562-r cells treated with AMN107 and ATO. Based on a time-course cDNA microarray analysis, we found many genes typically involved in the endoplasmic reticulum (ER) stress signalling were significantly up-regulated, implicating the occurrence of ER stress-mediated apoptosis in K562-r cells treated with the combination of ATO and AMN107. Such implication was also supported by the data showing the activation of members in the JNK pathway, which are known to be characteristic markers bridging ER-stress and apoptosis. Partial knock-down of the JNK activities alleviated the effects of apoptosis (p < 0.05) triggered by combining AMN107 with ATO. In conclusion, this study for the first time demonstrates a synergistic effect of AMN107 with ATO, allowing insights into the possible mechanisms underlying imatinib-induced resistance in CML. Our data also suggest that combination of AMN107 with ATO may represent a new strategy for the treatment of imatinib-resistant CML patients.